Suppression of allergic airway disease using mycobacterial lipoglycans.
Administration of heat-killed mycobacteria can suppress allergic disease in mice and humans. The active components of mycobacteria mediating these effects remain unresolved. We sought to identify the active components of mycobacteria mediating suppression of allergic disease and to determine structural features important for function. Using a murine model of allergic airway disease, we tested the ability of the lipoglycan fractions of the mycobacterial cell wall to suppress airway eosinophilia. Lipoglycans isolated from different strains of mycobacteria and chemical modifications were used to explore structure-function relationships. Markers of allergic disease including bronchoalvealor lavage cytokines, spleen and lymph node T-cell cytokine production, and serum specific immunoglobulin (Ig) E/IgG1 were examined. We identified the mycobacterial cell wall lipoglycans lipoarabinomannan and phosphatidylinositol mannan as components of mycobacteria capable of suppressing airway disease (>70% reduction in airway eosinophilia; P <.03). Structure-function analysis identified the acyl chains and mannose groups of the molecules as having a role in mediating this effect. Mechanistic studies provided no evidence for a T-helper cell (Th) 1-mediated suppression of an ongoing Th2 response. An increased capacity of T cells to secrete interleukin 10 in the spleen and lymph node of treated animals was identified, suggesting a potential T-cell-mediated suppression mechanism. We have identified immunomodulatory component(s) of mycobacteria responsible for the protective effects observed in allergic disease; these findings will lead to the generation of synthetic compounds or agonists devoid of the unwanted characteristics of whole mycobacteria for evaluation in a human clinical setting.